Proteolytic cleavage of tetanus toxin increases activity.
Tetanus toxin is initially synthesized in the form of a single polypeptide chain and then proteolytically "nicked" by the bacteria to produce a two-chain structure joined by a disulfide bond. This two-chain form of the toxin is the form known to be biologically active. Whether such nicking is necessary for activity, as it is for certain other bacterial toxins, has not been demonstrated previously. Single-chain toxin preparations produced by salt extraction from the bacteria are characterized and compared with pure two-chain toxin obtained from extracellular filtrates. The ability of these various toxin preparations to produce paroxysmal activity in mouse spinal cord neurons grown in dissociated cell culture is described. The pure two-chain toxin is demonstrated to have greater activity than the single-chain toxin preparations. Indeed the activity of the single-chain toxin preparations can be explained by the small amounts of residual two-chain toxin present in these extracts. Using a protease from a toxin-minus strain of Clostridium tetani to convert a single-chain toxin preparation to two-chain toxin increases toxin activity. In vivo the single-chain toxin preparation is also less toxic. These findings indicate that proteolytic nicking of tetanus toxin increases activity. The unnicked, single-chain form of tetanus toxin may be a relatively nontoxic protoxin form of the toxin; this is a structure-function relationship similar to that of other bacterial protein toxins.